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Claims: 

1. A curable liquid resin composition comprising: (A) crosslinkable particles prepared 
by bonding oxide particles of at least one element selected from the group 
consisting of silicon, aluminum, zirconium, titanium, zinc, germanium, indium, tin, 
antimony, and cerium to a specific organic compound which comprises a 
polymerizable unsaturated group and a group shown by the following formula (1), 
(B) a compound having two or more polymerizable unsaturated groups in the 
molecule, and (C) at least one organic solvent selected from compounds shown by 
the following formula (2); 

-X-C(=Y)-NH- (1) 

wherein X represents NH, O (oxygen atom), or S (sulfur atom), and Y represents O 
or S ; 

R 2 -(O-R') n -0-R 3 (2) 

wherein R 1 represents a divalent organic group selected from-CH2CH 2 -, 
-CH 2 CH 2 CH 2 -, and-CH(CH 3 )CH 2 -, R 2 and R 3 represent a hydrogen atom or a 
monovalent organic group selected from an alkyl group having 1-4 carbon atoms 
and CH3CO-, and n is 1 or 2. 

2. The curable liquid resin composition according to claim 1, wherein the specific 
organic compound comprises a group shown by-0-C(=0)-NH- and at least one of 
the groups shown by-0-C(=S)-NH- and-S-C(=0)-NH-. 
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3. The curable liquid resin composition according to claim 1, wherein the specific 
organic compound is a compound having a silanol group or a group which forms a 
silanol group by hydrolysis. 

4. The curable liquid resin composition according to any one of claims 1 to 3, further 
comprising (D) 5 a polymerization initiator in addition to the components (A), (B), 
and(C). 

5. The curable liquid resin composition according to claim 4, wherein the 
polymerization initiator (D) is a photoinitiator which comprises at least either an 
arylketone having a 1 -hydroxy cyclohexyl group or an arylketone having an 
N-morphplino group. 



S:\WJ\ENGLISH\982I2($|*£$£*a#Jf).DOC I 



-2- 



W^Mf!tf>?B[19] [12] 

[11]£^l§^ 562817 

[44f-^SH 92 ¥ (2003) 11 ^ 21 B 

SBJ ± 2 H 

[51] lnt.CI. 7 = C08F290/06 
7 C08F2/44 



{54]« fig: nJH^jKMNIBMitfm 

[21]^iS^ = 091122386 [22]^ffiSW : $*WBM 91^(2002) 09 £ 27 B 

[30][g 9t m [31 ]2001-296789 [32]2001 /09/27 [33] 
[72]S W A : 

mmmm a* 

oja#— B* 

fflitKW B* 
[71]* If A : 

&W»fiMfR&i*l B^ 
[74]ft S A = 



li^ft^tl ' 10. 
-X-C(=Y)-NH- (1) 

m?)'J.Yf^*o^s; 15. 



R 2 -(0-R')„-0-R 3 (2) 

«*r' kmmm -ch 2 ch 2 - . - 

CH 2 CH 2 CH 2 - > B:-CH(CH 3 )CH 2 -^J- 
2 ° 

^4»fe££ -o-c(=0)-nh- flf^WS 

a ' Ri-0-C(=S)-NH-|6|-S-C(=0)- 



- 1323 - 



(2) 



3 

uu^m mmmmm 1 m 3 m*&-m 

(B) < R(C)2^ffi8R^iBJ6J« - 



S.SP*HWPPJ«BSB45lflgplH<b2:« 
5. W n- «#MB6ti:£X@M • 



- 1324 - 



Curable liquid resin composition 



Publication number: 
Publication date: 
Inventor(s): 

Applicant(s): 
Classification: 
- international: 



- European: 
Application number: 
Priority number(s): 



TW562817(B) 
2003-11-21 

TAKASE HIDEAKI [JP]; YAMAGUCHI YOSHIKAZU [JP]; 
TANABE TAKAYOSHI [JP] 

JSR CORP [JP]; JAPAN FINE COATINGS CO LTD [JP] 

C08F2/54; C08F220/34; C09D4/00; C09D183/08; C08F2/46; 
C08F220/00; C09D4/00; C09D183/08; (IPC1- 
7): C08F290/06; C08F2/44 

C09D4/00 

TW200201 22386 20020927 
JP2001 0296789 20010927 



Also published as: 

i WO03027191 (A2) 
| WO03027191 (A3) 
US2005070623 (A1) 
US7084187 (B2) 
JP20031 05034 (A) 



Abstract of TW 562817 (B) 

To provide a radiation-sensitive curable liquid resin composition having excellent applicability and 
capable of producing a film excelling in hardness, scratch resistance, adhesion, transparency, and 
appearance of the surface of the film. A curable liquid resin composition comprising: (A) particles 
prepared by bonding at least one oxide of an element selected from the group consisting of silicon, 
aluminum, zirconium, titanium, zinc, germanium, indium, tin, antimony, and cerium to a specific organic 
compound which comprises a polymerizable unsaturated group and a group shown by -X-C(=Y)-NH- 
(wherein X is NH, O, or S, and Y is O or S), and preferably a silanol group, (B) a compound having two 
or more polymerizable unsaturated groups in the molecule, (C) a specific alkylene glycol organic 
solvent, and preferably (D) a polymerization initiator. 
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(57) ABSTRACT 

To provide a radiation-sensitive curable liquid resin com- 
position having excellent applicability and capable of pro- 
ducing a film excelling in hardness, scratch resistance, 
adhesion, transparency, and appearance of the surface of the 
film. 

A curable liquid resin composition comprising: (A) particles 
prepared by bonding at least one oxide of an element 
selected from the group consisting of silicon, aluminum, 
zirconium, titanium, zinc, germanium, indium, tin, anti- 
mony, and cerium to a specific organic compound which 
comprises a polymerizable unsaturated group and a group 
shown by — X — C(=Y) — NH — (wherein X is NH, O, or S, 
and Y is O or S), and preferably a silanol group, (B) a 
compound having two or more polymerizable unsaturated 
groups in the molecule, (C) a specific alkylene glycol 
organic solvent, and preferably (D) a polymerization initia- 
tor. 
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PREFERRED EMBODIMENT OF THE 
INVENTION 

[0015] A resin composition of the present invention com- 
prises (A) crosslinkable particles prepared by bonding oxide 
particles of a specific element to an organic compound 
having a specific group, (B) a compound having two or more 
polymerizable unsaturated groups in the molecule, (C) an 
organic solvent having a specific structure, and, optionally, 
(D) a polymerization initiator. 

[0016] Each component of the curable liquid resin com- 
position of the present invention is described below in detail. 

[0017] 1. Crosslinkable Particles (A) 

[0018] The crosslinkable particles (A) used in the present 
invention are produced by bonding (Al) oxide particles of at 
least one element selected from the group consisting of 
silicon, aluminum, zirconium, titanium, zinc, germanium, 
indium, tin, antimony, and cerium, to (A2) a specific organic 
compound having (A21) a polymerizable unsaturated group 
and (A22) a group shown by the above formula (1). 

[0019] (1) Oxide Particles (Al) 

[0020] The oxide particles used in the present invention 
are particles of an oxide of at least one element selected from 
the group consisting of silicon, aluminum, zirconium, tita- 
nium, zinc, germanium, indium, tin, antimony, and cerium 
from the viewpoint of colorlessness of a cured film of the 
resulting curable liquid resin composition. 

[0021] As examples of these oxides, silica, alumina, zir- 
conia, titania, zinc oxide, germanium oxide, indium oxide, 
tin oxide, indium -tin oxide (ITO), antimony oxide, and 
cerium oxide can be given. Of these, silica, alumina, zirco- 
nia, and antimony oxide are preferable from the viewpoint 
of high hardness. These oxide particles may be used either 
individually or in combination of two or more. The oxide 
particles of these elements are preferably in the form of 
powder or a solvent dispersion sol. If the oxide particles are 
in the form of a solvent dispersion sol, an organic solvent is 
preferably used as a dispersion medium in view of misci- 
bility and dispersibility in other components. 

[0022] As examples of the organic solvent, alcohols such 
as methanol, ethanol, isopropanol, butanol, and octanol; 
ketones such as acetone, methyl ethyl ketone, methyl isobu- 
tyl ketone, and cyclohexanone; esters such as ethyl acetate, 
butyl acetate, ethyl lactate, and y-butyrolactone; ethers such 
as ethylene glycol monomethyl ether and diethylene glycol 
monobutyl ether; aromatic hydrocarbons such as benzene, 
toluene, and xylene; and amides such as dimethylforma- 
mide, dimethylacetamide, and N-methylpyrrolidone can be 
given. Of these, methanol, isopropanol, butanol, methyl 
ethyl ketone, methyl isobutyl ketone, ethyl acetate, butyl 
acetate, toluene, and xylene are preferable. 

[0023] The number average particle diameter of the oxide 
particles is preferably from 0.001 to 2 /an, still more 
preferably from 0.001 to 0.2 /an, and particularly preferably 
from 0.001 /mi to 0.1 ,um. If the number average particle 
diameter is more than 2 ptm, transparency of the resulting 
cured product may be decreased or the surface conditions of 
the film may be impaired. Various surfactants or amines may 
be added to the solvent in order to improve dispersibility of 
the particles. 



[0024] As examples of commercially available products of 
silicon oxide particles (silica particles, for example), colloi- 
dal silica such as Methanol Silica Sol, IPA-ST, MEK-ST, 
NBA-ST, XBA-ST, DMAC-ST, ST-UP, ST-OUP, ST-20, 
ST-40, ST-C, ST-N, ST-O, ST-50, ST-OL (manufactured by 
Nissan Chemical Industries, Ltd.), and the like can be given. 
As examples of commercially available products of pow- 
dered silica, AEROSIL 130, AEROSIL 300, AEROSIL 380, 
AEROSIL TT600, and AEROSIL OX50 (manufactured by 
Japan Aerosil Co., Ltd.), Sildex H31, H32, H5l, H52, H121, 
H122 (manufactured by Asahi Glass Co., Ltd.), E220A, 
E220 (manufactured by Nippon Silica Industrial Co., Ltd.), 
SYLYSIA 470 (manufactured by Fuji Silysia Chemical Co., 
Ltd.), SG Flake (manufactured by Nippon Sheet Glass Co., 
Ltd.), and the like can be given. 

[0025] As examples of other commercially available prod- 
ucts, aqueous dispersion of alumina such as Alumina Sol- 
100, 200, 520 (manufactured by Nissan Chemical Industries, 
Ltd.); isopropanol dispersion of alumina such as AS-150I 
(manufactured by Sumitomo Osaka Cement Co., Ltd.); 
toluene dispersion of alumina such as AS-150T (manufac- 
tured by Sumitomo Osaka Cement Co., Ltd.); aqueous 
dispersion of zinc antimonate powder such as Celnax 
(manufactured by Nissan Chemical Industries, Ltd.); pow- 
der and solvent dispersion of alumina, titanium oxide, tin 
oxide, indium oxide, zinc oxide such as Nano Tek (manu- 
factured by C.L Kasei Co., Ltd.); aqueous dispersion sol of 
antimony doped tin oxide such as SN-100D (manufactured 
by Ishihara Sangyo Kaisha, Ltd.); ITO powder such as a 
product manufactured by Mitsubishi Material Co., Ltd.; 
aqueous dispersion of cerium oxide such as Needral (manu- 
factured by Taki Chemical Co., Ltd.), and the like can be 
given. 

[0026] The shape of the oxide particles is globular, hollow, 
porous, rod, plate, fibrous, or amorphous. Of these, a globu- 
lar shape is preferable. The specific surface area of the oxide 
particles (measured by a BET method using nitrogen) is 
preferably from 10 to 1000 m 2 /g, and still more preferably 
100 to 500 m 2 /g. The oxide particles may be used in the form 
of dry powder or a dispersion in water or an organic solvent. 
For example, a dispersion liquid of fine oxide particles 
known in the art as a solvent dispersion sol of the above 
oxides may be used. Use of a solvent dispersion sol of the 
oxide is particularly preferable if high transparency is nec- 
essary for the cured product. 

[0027] (2) Specific Organic Compound (A2) 

[0028] The specific organic compound used in the present 
invention has the polymerizable unsaturated group (A21) 
and the group (A22) shown by the above formula (1) in the 
molecule. The specific organic compound preferably has a 
silanol group (A23) or a group (A24) which forms a silanol 
group by hydrolysis in the molecule. 

[0029] The specific organic compound (A2) bonds to the 
oxide particles (Al) at a site other than the polymerizable 
unsaturated group (A21), and preferably at the silanol group 
(A23) to form the crosslinkable particles (A). The polymer- 
izable unsaturated group (A21) in the particles provide 
crosslinking properties to the particles. 

[0030] (2-1) Polymerizable Unsaturated Group (A21) 

[0031] There are no specific limitations to the polymeriz- 
able unsaturated group included in the specific organic 
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unsaturated group, a group [ — O — C(=0) — NH — ], and an 
isocyanate group in the molecule by reacting a polyisocy- 
anate compound with a hydroxyl group-containing polymer- 
izable unsaturated compound, and reacting the intermediate 
compound with mercaptoalkoxysilane, thereby causing mer- 
captoalkoxysilane to bond via the group [ — S — C(=0) — 
NH — ], or the like. Of these two methods, the method (a) is 
preferred because a decrease in the polymerizable unsatur- 
ated group due to the Michael addition reaction does not 
occur. 

[0046] As examples of alkoxysilane capable of forming 
the group [— S— C(=0) — NH — ] by the reaction with an 
isocyanate group in the synthesis of the compound shown by 
the above formula (3), compounds having at least one 
alkoxysilyl group and at least one mercapto group in the 
molecule can be given. As examples of mercaptoalkoxysi- 
lane, mercaptopropyltrimethoxysilane, mercaptopropyltri- 
ethoxysilane, mercaptopropylmethyldiethoxysilane, mer- 
captopropyldimethoxymethylsilane, 
mercaptopropylmethoxydimethylsilane, mercaptopropylt- 
riphenoxysilane, mercaptopropyltributoxysilane, and the 
like can be given. Of these, mercaptopropyltrimethoxysilane 
and mercaptopropyltriethoxysilane are preferable. An addi- 
tion compound of an amino-substituted alkoxysilane and an 
epoxy group-substituted mercaptan or an addition com- 
pound of epoxysilane and a,o)-dimercapto compound may 
also be used. 

[0047] The polyisocyanale compound used for synthesiz- 
ing the specific organic compound may be selected from 
polyisocyanate compounds consisting of a linear saturated 
hydrocarbon, cyclic saturated hydrocarbon, or aromatic 
hydrocarbon. 

[0048] As examples of such a polyisocyanate compound, 
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 1,3- 
xylylene diisocyanate, 1,4-xylylene diisocyanate, 1 ^-naph- 
thalene diisocyanate, m-phenylene diisocyanate, p-phe- 
nylene diisocyanate, 33'-dimethyl-4,4'-diphenylmethane 
diisocyanate, 4,4-diphenylmethane diisocyanate, 3,3'-dim- 
ethylphenylene diisocyanate, 4,4'-biphenylene diisocyanate, 
1,6-hexane diisocyanate, isophorone diisocyanate, methyl- 
enebis(4-cyclohexylisocyanate), 2,2,4-trimethylhexameth- 
ylene diisocyanate, bis(2-isocyanatethyl)fumarate, 6-isopro- 
pyl-l,3-phenyl diisocyanate, 4-diphenylpropane 
diisocyanate, lysine diisocyanate, hydrogenated diphenyl- 
methane diisocyanate, l,3-bis(isocyanatemethyl) cyclohex- 
ane, tetramethylxylylene diisocyanate, 2,5(or 6)-bis(isocy- 
anatemethyi)-bicyclo[2.2.1]heptane, and the like can be 
given. Of these, 2,4-tolylene diisocyanate, isophorone diiso- 
cyanate, xylylene diisocyanate, methylenebis(4-cyclohexy- 
lisocyanate), 1^3-bis(isocyanatemethyl)cyclohexane, and 
the like are preferable. These compounds may be used either 
individually or in combination of two or more. 

[0049] As examples of the active hydrogen-containing 
polymerizable unsaturated compound which can be bonded 
via the group [ — 0 — C(— O) — NH — ] by the addition reac- 
tion with the polyisocyanate compound used in the synthesis 
of the specific organic compound, compounds having at 
least one active hydrogen atom which can form the group 
[ — O — C(=0) — NH — ] by the addition reaction with an 
isocyanate group and at least one polymerizable unsaturated 
group in the molecule can be given. 

[0050] As examples of the active hydrogen-containing 
polymerizable unsaturated compound, 2-hydroxyethyl- 



(meth)acrylate, 2-hydroxypropyl(meth)acrylate, 2-hydroxy- 
butyl(meth)acrylate, 2-hydroxy-3-phenyloxypropyl- 
(meth)acrylate, 1,4-butanediol mono(meth)acrylate, 
2-hydroxyalkyl(meth)acryloyl phosphate, 4-hydroxycyclo- 
hexyl(meth)acrylate, 1,6-hexanediol mono(meth)acrylate, 
neopentyl glycol mono(meth)acrylate, trimethylolpropane 
di(meth)acrylate, trimethylolethane di(melh)acrylate, pen- 
taerythritol tri(meth)acrylate, dipentaerythritol penta(m- 
eth)acrylate, and the like can be given. A compound 
obtained by the addition reaction of a glycidyl group- 
containing compound such as alkyl glycidyl ether, ailyl 
glycidyl ether, or glycidyl(meth)acrylate and (meth)acrylic 
acid may also be used. Of these compounds, 2-hydroxyeth- 
yl(meth)acrylate, 2-hydroxypropyl(meth)acrylate, pen- 
taerythritol tri(meth)acrylate, and the like are preferable. 

[0051] These compounds may be used either individually 
or in combination of two or more. 

[0052] (3) Preparation of Crosslinkable Particles (A) 

[0053] There are no specific limitations to the method for 
preparing the crosslinkable particles (A) used in the present 
invention. For example, a method of reacting the oxide 
particles with the specific organic compound can be given. 
The oxide particles contain moisture on the surface of the 
particles as adsorbed water under usual storage conditions. 
It is estimated that a component which reacts with the silanol 
group-forming compound such as a hydroxide, hydrate, or 
the like is present at least on the surface of the oxide 
particles. Therefore, the crosslinkable particles (A) can be 
prepared by mixing the silanol group-forming compound 
and oxide particles and heating the mixture while stirring. 
The reaction is preferably carried out in the presence of 
water in order to efficiently cause the silanol group-forming 
site of the specific organic compound to bond to the oxide 
particles. However, water need not be present if the specific 
organic compound has a silanol group. Therefore, the 
crosslinkable particles (A) may be prepared by a method 
including at least an operation of mixing the oxide particles 
and the specific organic compound. 

[0054] The method for preparing the crosslinkable par- 
ticles (A) is described below in detail. 

[0055] The amount of the specific organic compound 
bonded to the oxide particles in the crosslinkable particles 
(A) is preferably 0.01 wt % or more, still more preferably 0.1 
wt % or more, and particularly preferably 1 wt % or more 
for 100 wt % of the crosslinkable particles (A) (oxide 
particles and specific organic compound in total). If the 
amount of the specific organic compound bonded to the 
oxide particles is less than 0.01 wt %, dispersibility of the 
crosslinkable particles (A) in the composition may be insuf- 
ficient, whereby the resulting cured product has insufficient 
transparency and scratch resistance. The content of the oxide 
particles in the raw materials in the preparation of the 
crosslinkable particles (A) is preferably 5-99 wt %, and 
more preferably 10-98 wt %. 

[0056] The method for preparing the crosslinkable par- 
ticles (A) is described below in more detail taking the 
alkoxysilyl group-containing compound (alkoxysilane com- 
pound) shown by the above formula (3) as an example of the 
silanol group-forming compound. 

[0057] The amount of water consumed during hydrolysis 
of the alkoxysilane compound in the preparation of the 



US 2005/0070623 Al 



6 



Mar. 31, 2005 



ta(meth)acrylate, pentaerythrilol letra(meth)acrylate, and 
ditrimethylolpropane tetra(meth)acrylate are preferable. 

[0070] As examples of vinyl compounds, divinylbenzene, 
ethylene glycol divinyl ether, diethylene glycol divinyl 
ether, methylene glycol divinyl ether, and the like can be 
given. 

[0071] As examples of commercially available products of 
the compound (B), Aronix M-400, M-408, M-450, M-305, 
M-309, M-310, M-315, M-320, M-350, M-360, M-208, 
M-210, M-215, M-220, M-225, M-233, M-240, M-245, 
M-260, M-270, M-1100, M-1200, M-1210, M-1310, 
M-1600, M-221, M-203, TO-924, TO-1270, TO-1231, 
TO-595, TO-756, TO-1231, TO-1343, TO-902, TO-904, 
TO-905, TO- 1330 (manufactured by Toagosei Co., Ltd.); 
KAYARAD D-310, D-330, DPHA, DPCA-20, DPCA-30, 
DPCA-60, DPCA-120, DN-0075, DN-2475, SR-295, 
SR-355, SR-399E, SR-494, SR-9041, SR-368, SR-415, 
SR-444, SR-454, SR-492, SR-499, SR-502, SR-9020, 
SR-9035, SR-111, SR-212, SR-213, SR-230, SR-259, 
SR-268, SR-272, SR-344, SR-349, SR-601, SR-602, 
SR-610, SR-9003, PET-30, T-1420, GPO-303, TC-120S, 
IIDDA, NPGDA, TPGDA, PEG400DA, MANDA, 
HX-220, HX-620, R-551, R-712, R-167, R-526, R-551, 
R-712, R-604, R-684, TMPTA, THE-330, TPA-320, TPA- 
330, KS-HDDA, KS-TPGDA, KS-TMPTA (manufactured 
by Nippon Kayaku Co., Ltd.); Light Acrylate PE-4A, DPE- 
6 A, DTMP-4A (manufactured by Kyoeisha Chemical Co., 
Ltd.); and the like can be given. 

[0072] The amount of the compound (B) used in the 
present invention is preferably from 10 to 95 wt %, and more 
preferably from 30 to 90 wt % for 100 wt % of the 
composition (crosslinkable particles (A) and compound (B) 
in total). If the amount is less than 10 wt %, hardness of the 
resulting cured product may be insufficient. If the amount 
exceeds 95 wt %, the cured product may curl to a large 
extent, whereby problems may occur after forming the film. 
In addition to the compound (B), a compound having one 
polymerizable unsaturated group in the molecule may 
optionally be used in the composition of the present inven- 
tion. 

[0073] 3. Organic Solvent (C) 

[0074] The organic solvent (C) used in the present inven- 
tion is a compound shown by the above formula (2). 

[0075] As examples of such a solvent, ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, ethyl- 
ene glycol monopropyl ether, ethylene glycol monobutyl 
ether, ethylene glycol dimethyl ether, ethylene glycol diethyl 
ether, ethylene glycol dipropyl ether, ethylene glycol dibutyl 
ether, diethylene glycol monomethyl ether, diethylene glycol 
monoethyl ether, diethylene glycol monopropyl ether, dieth- 
ylene glycol monobutyl ether, diethylene glycol dimethyl 
ether, diethylene glycol diethyl ether, diethylene glycol 
dipropyl ether, diethylene glycol dibutyl ether, ethylene 
glycol methyl ether acetate, ethylene glycol ethyl ether 
acetate, ethylene glycol propyl ether acetate, ethylene glycol 
butyl ether acetate, diethylene glycol methyl ether acetate, 
diethylene glycol ethyl ether acetate, diethylene glycol pro- 
pyl ether acetate, diethylene glycol butyl ether acetate, 
ethylene glycol diacetate, diethylene glycol diacetate, pro- 
pylene glycol monomethyl ether, propylene glycol monoet- 
hyl ether, propylene glycol monopropyl ether, propylene 



glycol monobutyl ether, propylene glycol dimethyl ether, 
propylene glycol diethyl ether, propylene glycol dipropyl 
ether, propylene glycol dibutyl ether, dipropylene glycol 
monomethyl ether, diprdpylene glycol monoethyl ether, 
dipropylene glycol monopropyl ether, dipropylene glycol 
monobutyl ether, dipropylene glycol dimethyl ether, dipro- 
pylene glycol diethyl ether, dipropylene glycol dipropyl 
ether, dipropylene glycol dibutyl ether, propylene glycol 
methyl ether acetate, propylene glycol ethyl ether acetate, 
propylene glycol propyl ether acetate, propylene glycol 
butyl ether acetate, dipropylene glycol methyl ether acetate, 
dipropylene glycol ethyl ether acetate, dipropylene glycol 
propyl ether acetate, dipropylene glycol butyl ether acetate, 
propylene glycol diacetate, dipropylene glycol diacetate, 
3-methoxy-l-propanol, 3-ethoxy-l-propanol, 3-propoxy-l- 
propanol, and the like can be given. Of these, ethylene 
glycol monopropyl ether, ethylene glycol monobutyl ether, 
propylene glycol monomethyl ether, propylene glycol 
monoethyl ether, propylene glycol monopropyl ether, pro- 
pylene glycol monobutyl ether, propylene glycol methyl 
ether acetate, propylene glycol ethyl ether acetate, and 
propylene glycol propyl ether acetate are preferable. These 
compounds may be used either individually or in combina- 
tion of two or more. 

[0076] The amount of the organic solvent (C) used in the 
curable liquid resin composition is preferably from 5 to 9900 
parts by weight, still more preferably from 20 to 2000 parts 
by weight, and particularly preferably from 25 to 1000 parts 
by weight for 100 parts by weight of the composition 
(crosslinkable particles (A) and compound (B) in total). If 
the amount is less than 5 parts by weight, appearance of the 
film may be impaired. If the amount exceeds 9900 parts by 
weight, the thickness of the film may be insufficient. 

[0077] 4. Polymerization Initiator (D) 

[0078] In addition to the crosslinkable particles (A), the 
compound (B), and the organic solvent (C), the polymer- 
ization initiator (D) may optionally be added to the curable 
liquid resin composition of the present invention. A method 
of curing the composition of the present invention including 
the use of the polymerization initiator (D) is described 
below. 

[0079] The composition of the present invention is cured 
by application of heat and/or radiation. In the case of curing 
the composition by application of heat, an electric heater, 
infrared ray lamp, hot blast, or the like may be used as a heat 
source. In the case of curing the composition by application 
of radiation, there are no specific limit atioas to the source of 
radiation insofar as the composition can be cured in a short 
period of time after application. As an infrared ray source, a 
lamp, resistance heating plate, laser, and the like can be 
given. As a visible ray source, sunlight, a lamp, fluorescent 
lamp, laser, and the like can be given. As a ultraviolet ray 
source, a mercury lamp, halide lamp, laser, and the like can 
be given. As a electron beam source, a system of utilizing 
thermoelectrons produced by a commercially available 
tungsten filament, a cold cathode method generating elec- 
tron beams by passing a high voltage pulse through a metal, 
and a secondary electron method which utilizes secondary 
electrons produced by collision of ionized gaseous mol- 
ecules and a metal electrode can be given. As a source of 
a-rays, (5-rays, and y-rays, fissionable substances such as 
Co can be given. As the source of y-rays, a vacuum tube in 
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such as urethane (meth)acrylate, vinyl ether, propenyl ether, 
and maleic acid derivatives, poly amide, polyimide, polya- 
mideimide, polyurethane, polybutadiene, chloroprene, poly- 
ether, polyester, pentadiene derivatives, styrene/butadieae/ 
styrene block copolymer, styrene/ethylene/butene/styrene 
block copolymer, styrene/isoprene/styrene block copolymer, 
petroleum resins, xylene resin, ketone resin, fluorine-con- 
taining oligomer, silicone oligomer, and polysulfide oligo- 
mer, and the like can be given. 

[0098] The curable liquid resin composition of the present 
invention is suitable as a coating material. As examples of 
substrates to which the composition is applied, plastics 
(polycarbonate, polymethacrylate, polystyrene, polyester, 
polyolefin, epoxy, melamine, triacetyl cellulose, ABS resin, 
AS resin, norbomene resin, etc.), metals, wood, paper, glass, 
slates, and the like can be given. The substrate may be in the 
shape of a plate, film, or three-dimensional formed product. 
As a coating method, conventional coating methods such as 
dip coating, spray coating, flow coating, shower coating, roll 
coating, spin coating, and brush coating may be employed. 
The thickness of the film after drying and curing is usually 
from 0.1 to 400 /an, and preferably from 1 to 200 ( «m. 

[0099] The curable liquid resin composition of the present 
invention may be diluted with a solvent in order to adjust the 
thickness of the film. In the case where the curable liquid 
resin composition is used as a coating material, viscosity of 
the composition is usually from 0.1 to 50,000 mPa.s/25° C, 
and preferably from 0.5 to 10,000 mPa.s/25° C. 

[0100] A cured product is obtained by applying the curable 
liquid resin composition of the present invention to various 
substrates such as a plastic substrate and curing the compo- 
sition. Specifically, the cured product is obtained as a coated 
formed product by applying the composition to the sub- 
strate, drying volatile components at a temperature prefer- 
ably from 20 to 200° C, and curing the composition by 
application of heat and/or radiation. Curing by application of 
heat is preferably performed at 40-150° C. for 10 seconds to 
24 hours. As radiation, use of ultraviolet rays or electron 
beams is preferable. The dose of ultraviolet rays is prefer- 
ably from 0.01-10 J/cm 2 , and still more preferably from 0.1 
to 2 J/cm 2 . Preferable irradiation conditions for electron 
beams are at an applied voltage of 10-300 KV, an electron 
density of 0.02-0.30 mA/cm 2 and a dose of 1-10 Mrad. 

[0101] The cured product of the curable liquid resin com- 
position of the present invention excels in hardness, scratch 
resistance, adhesion, transparency, and appearance of the 
film. Therefore, the cured product is suitable for use as a 
protective coating material to prevent scratches or stains on 
plastic optical parts, optical disks such as a CD and DVD, 
touch panels, film-type liquid crystal elements, plastic con- 
tainers, or flooring materials, wall materials, and artificial 
marbles which are used for architectural interior finish; an 
adhesive and a sealing material for various substrates; 
vehicles for printing ink; and the like. The cured product is 
particularly suitably used for various plastic films for optics 
such as optical disks such as CD and DVD, liquid crystal 
elements, and the surface of a PDP, for which a scratch 
prevention protective coating excelling in transparency is 
demanded. 

EXAMPLES 

[0102] The present invention is described below in more 
detail by examples. However, the present invention is not 



limited to the examples. In the examples, "part" and u %" 
respectively refer to ''part by weight" and "wt %" unless 
otherwise indicated. 

[0103] In the present invention, "solid contenf'refers to 
the content of components after removing volatile compo- 
nents such as a solvent from the composition. Specifically, 
the solid content refers to the content of a residue (nonvola- 
tile components) obtained by drying the composition on a 
hot plate at 120° C. for one hour. 

[0104] Synthesis of Organic Compound (A2) 

Synthesis Example 1 

[0105] 20.6 parts of isophorone diisocyanate was added 
dropwise to a solution of 7.8 parts of mercaptopropyltri- 
methoxysilane and 0.2 part of dibutyltin dilaurale while 
stirring at 50° C. for one hour in dry air. The mixture was 
stirred at 60° C. for three hours. After the addition of 71.4 
parts of pentaerythritol triacylatc dropwise to the mixture at 
30° C. for one hour, the mixture was stirred at 60° C. for 
three hours to obtain an organic compound (A2-1). In an 
infrared absorption spectrum of the product, the absorption 
peak at 2550 kayser characteristic to a mercapto group and 
the absorption peak at 2260 kayser characteristic to an 
isocyanate group in the raw material disappeared, and the 
absorption peak at 1660 kayser characteristic to a [ — O — 
C(=0) — NH— ] group and a [-^S— C(=0)— NH— ] 
group and the absorption peak at 1720 kayser characteristic 
to an acryloyl group appeared. This indicates that an organic 
compound having an acryloyl group, [ — O — C(=0) — 
Nil — ] group, and [ — S — C(=0) — Nil — ] group as poly- 
merizable unsaturated groups was produced. 

[0106] Preparation of Crosslinkable Particles (A) 

Preparation Example 1 

[0107] A mixture of 8.7 parts of the organic compound 
(A2-1) synthesized in Synthesis Example 1, 91.3 parts of 
methyl ethyl ketone silica sol (MEK-ST, manufactured by 
Nissan Chemical Industries, Ltd., number average particle 
diameter: 0.022 jtim, silica concentration: 30%), 0.2 part of 
isopropanol, and 0.1 part of ion exchanged water was stirred 
at 80° C. for three hours in a nitrogen stream. After the 
addition of 1.4 parts of methyl orthoformate, the mixture 
was stirred at 80° C. for one hour to obtain a colorless 
transparent dispersion liquid of crosslinkable particles 
(A-l). 2 g of the dispersion liquid was weighed on an 
aluminum dish and dried at 120° C. for one hour on a hot 
plate. The solid content determined by weighing the dried 
product was 35%. 

Preparation Example 2 

[0108] A mixture of 8.2 parts of the organic compound 
(A2-1) synthesized in Synthesis Example 1, 91.8 parts of 
methyl ethyl ketone zirconia sol (number average particle 
diameter: 0.01 pm 9 zirconia concentration: 30%), and 0.1 
part of ion-exchanged water was stirred at 60° C. for three 
hours. After the addition of 1.3 parts of methyl orthoformate, 
the mixture was stirred at 60° C. for one hour to obtain a 
dispersion liquid of crosslinkable particles (A-2). The solid 
content of the dispersion liquid determined in the same 
manner as in Preparation Example 1 was 35%. 

Preparation Example 3 
[0109] A mixture of 8.2 parts of the organic compound 
(A2-1) synthesized in Synthesis Example 1, 91.8 parts of 
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manner as in Example 1. As a result, the solid content was 
51% and the solvent was contained in an amount of 96 parts. 
The solvent contained only propylene glycol methyl ether 
acetate. 

Comparative Example 1 

[0121] A curable liquid resin composition was prepared in 
the same manner as in Example 1 except for using toluene 
as an organic solvent instead of propylene glycol monom- 
ethyl ether. The solid content of the composition and the 
solvent and the weight ratio of the solvent were determined 
in the same manner as in Example 1. As a result, the solid 
content was 50% and the solvent was contained in an 
amount of 100 parts. The solvent was determined by analy- 
sis in the same manner as in Example 1. As a result, toluene 
and methyl ethyl ketone were present at a weight ratio of 
90:10. The amount of toluene and methyl ethyl ketone in the 
composition calculated from the results was 90 parts by 
weight and 10 parts by weight, respectively. 

Comparative Example 2 

[0122] A curable liquid resin composition was prepared in 
the same manner as in Example 2 except for using 2-oc- 
tanone as an organic solvent instead of ethylene glycol 
monobutyl ether. The solid content of the composition and 
the solvent and the weight ratio of the solvent were deter- 
mined in the same manner as in Example 1. As a result, the 
solid content was 51% and the solvent was contained in an 
amount of 96 parts. The solvent was determined by analysis 
in the same manner as in Example 1. As a result, methyl 
ethyl ketone and 2-octanone were present at a weight ratio 
of 5:95. The amount of methyl ethyl ketone and 2-octanone 
in the composition calculated from the results was 5 parts by 
weight and 91 parts by weight, respectively. 

Comparative Example 3 

[0123] A curable liquid resin composition was prepared in 
the same manner as in Example 2 except for using cyclo- 
hexanone as an organic solvent instead of ethylene glycol 
monobutyl ether. The solid content of the composition and 
the solvent and the weight ratio of the solvent were deter- 
mined in the same manner as in Example 1. As a result, the 
solid content was 51% and the solvent was contained in an 
amount of 96 parts. The solvent was determined by analysis 
in the same manner as in Example 1. As a result, methyl 
ethyl ketone and cyclohexanone were present al a weight 
ratio of 5:95. The amount of methyl ethyl ketone and 
cyclohexanone in the composition calculated from the 
results was 5 parts by weight and 91 parts by weight, 
respectively. 

[0124] Evaluation of Cured Product 

[0125] In order to demonstrate the effects of the compo- 
sition of the present invention, a cured product obtained by 
applying the composition, drying the applied composition, 
and irradiating the dried product was evaluated. The evalu- 
ation methods are described below. The evaluation results 
are shown in Table 2. 

[0126] 1. Conditions for Application, Drying, and Curing 

[0127] In Examples i to 4 and Comparative Examples 1 to 
3 shown in Table 2, the composition was applied to a 
substrate using a bar coater so that the thickness was 10 /mi 
after drying, dried at 80° C. for three minutes in a hot blast 
oven, irradiated at a dose of 1 J/cm 2 using a conveyer-type 
mercury lamp, and stored at 25° C for 24 hours before the 



evaluation. The application conditions for a wind ripple 
pattern test and a streak test are described later. 

[0128] 2. Substrate 

[0129] A glass plate was used in a pencil hardness test. A 
polyethyieneterephthalate (PET) film with a thickness of 
188 fan was used in evaluation of steel wool scratch resis- 
tance, adhesion, the wind ripple test, and the streak test. 

[0130] 3. Evaluation Method 

[0131] Pencil Hardness: 

[0132] A film cured on a glass substrate was evaluated 
according to JIS K5400. 

[0133] Adhesion (%): 

[0134] According to a cellophane tape cross-cut peeling 
test described in JIS K5400, adhesion was evaluated by the 
percentage of the number of lxl mm squares remaining 
among 100 squares. 

[0135] Steel Wool (SW) Scratch Resistance: 

[0136] A Gakushin-type abrasion resistance tester (manu- 
factured by Tester Sangyo Co., Ltd.) was reciprocated on a 
film 30 times using #0000 steel wool to which a load of 500 
g was applied. SW scratch resistance was evaluated by 
observing scratch conditions on the surface of the film with 
the naked eye. A case where no scratch was observed was 
evaluated as "Good", a case where 1-10 scratches were 
observed was evaluated as "Fair", and a case where more 
than 10 scratches were observed was evaluated as "Bad". 

[0137] Transparency: 

[0138] Transparency was evaluated by naked eye obser- 
vation. Transparency was evaluated as "Good" or "Bad". 

[0139] Film Uniformity Test: 

[0140] 4 cc of the curable liquid resin composition was 
applied dropwise to a silicon wafer (six inches) while 
rotating the wafer at 50 rpm. The composition was applied 
at 700 rpm for 20 seconds and dried at 80° C. for three 
minutes in a hot blast oven. The dried product was irradiated 
at a dose of 1 J/cm 2 using a conveyer-type mercury lamp to 
obtain a cured film. The degree of unevenness of the film 
was observed with the naked eye. A case where reflection of 
light on the surface of the film was uniform and no abnor- 
malities were observed in the film was evaluated as "Good", 
and a case where reflection of light on the surface of the film 
was nonuniform and an interference pattern was observed or 
a case where one or more foreign materials were present on 
the film or abnormalities such as uneven coating or crawling 
were observed was evaluated as "Bad". 

[0141] Wind Ripple Pattern Test: 

[0142] The curable liquid resin composition was applied 
to a PET film using a bar coater so that the thickness after 
drying was 10 fan. A current of air was blown against the 
surface of the applied composition for two minutes using a 
cooling fan (velocity: 5 m/sec). After drying the composi- 
tion at 80° C. for three minutes in a hot blast oven, the 
composition was irradiated at a dose of 1 J/cm 2 using a 
conveyer-type mercury lamp to obtain a cured film. The 
degree of unevenness of the film was observed with the 
naked eye. A case where reflection of light on the surface of 
the film was uniform and no abnormalities were observed in 
the film was evaluated as "Good", and a case where reflec- 
tion of light on the surface of the film was nonuniform or a 
case where one or more foreign materials were present on 
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4. The curable liquid resin composition according lo any 
one of claim 1, farther comprising (D) a polymerization 
initiator in addition to the components (A), (B), and (C). 

5. The curable liquid resin composition according to claim 
4, wherein the polymerization initiator (D) is a photoinitiator 



which comprises at least either an arylketone having a 
1-hydroxycyclohexyl group or an arylketone having an 
N-morpholino group. 

***** 
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OBJECT 



CURABLE LIQUID RESIN COMPOSITION ) 



To provide a radiation-sensitive curable liquid 
resin composition having excellent applicability and 
capable of producing a film excelling in hardness, scratch 
resistance, adhesion, transparency, and appearance of the 
surface of the film. 



Means for the Solution 

A curable liquid resin composition comprising: 

(A) particles prepared by bonding at least one oxide of an 
element selected from the group consisting of silicon, 
aluminum, zirconium, titanium, zinc, germanium, indium, 
tin, antimony, and cerium to a specific organic compound 
which comprises a polymerizable unsaturated group and a 
group shown by -X-C(=i)-NH- (wherein X is NH, O, or S, and 
V is 0 or S), and preferably a silanol group, (B) a 
compound having two or more polymerizable unsaturated 
groups in the molecule, (C) a specific alkylene glycol 
organic' solvent, and preferably (D). a polymerization 
initiator. 
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£jft&«*EftS^±3ifcSMfc^i$^aiJ#ifcigffl& • £ m it 
S'J RiW ° 



^6U^lfi^lSH(A21) / aS±^(l)^7F^SB(A22) • jfct # 

^ww^ft^^^^^^gjiw^iis ffl (A23> • mm 
7kMmm&i&mmm (A24) • 

mnfeftrnmit^m (A2){rf iipiiftsis (ad± » 



(A21)£ f£ 



jl it is m m w m 



$-&.ikRjti&m^mm-£fe%- ( cns ) A4#yg- ( 210x297^ ) 



-10- 



562817 



A7 
B7 



s ffl (A23>± Mj&i&ni&mm 



«fc (A) • £ 



IS 



3K * *t as ^ m t 



(2-1) nf 



a^j ^ H f p 



(A2n 



(2-2)& ^(l)3r tf: 6*7 



(A22) 



H [-X-C( = Y)-NH-] > J£T — : [-0-C( = 0)-NH-] < 

[-0-C( = S)-NH-] » [-S-C( = 0)-NH-] > [-NH-C( = 0)-NH-] - 
[-NH-C( = S)-NH-] * R [-S-C( = S)-NH-] • ft 3® S H RT AS B'J iS5 

H [-0-C( = 0)-NH-] • H [-0-C( = S)-NH-]& [-S-C( = 0)-NH-] ~ 

[-x-c(=y)-nh-] - ifiiiisi/r^^f ^ni4tiw 



ffl 



(2-3) rT 
(A24) 
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A7 
B7 

JL - ( 9 ) 

(A23)ift ft # W Oik T of fi? £1 " ft "a" # SI 1 III 1$ ft 1=T ^ ft 
WRT«**»M^fiR^Bi*liI^*BI (A24)i& it & M T 

fB & "^i ^ m w m i m &u it -a- m ") • re ri ^ m & m i m w 
tin * ziiiii > ii - sin » m m & m 
mmm^m.mmmtfjit'&Vd - nmmm^^mmm^^m 



± • 

Rl » m a & T 5£(3)ffi 7i* ft ft £ » fl; js • ilfillft 

^ 1% (A2)£ ^ W * M M (2-4) : 

(R 4 0)n,R 5 3. m Si-R 6 -S-CO-NH-R 7 -NH-CO-0-R 8 -(Z)» (3 ) 
n 4 1 R 4 X R'ifflftftSiSfiSf 1-8 iiJIf W 

6u»Sffl3c3fSSffl • Iflll » Z, 1 1 H * Hill 
* Tl * $111 • $111 - filf ?lll • K m M 

1 ' 2 > 3c 3 • 

§ ± S tf 3 i 1 [(R 4 0) m R S 3- m S-]^ til • of i Hi H f 
HI - f lif il^filll * = f Ifii^tlll 
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A7 
B7 



£. * fetyiHW ( 10) 
11 = 



R 



— n m 



% * W ft Hr 1-12 



IE ?W flit 



^^^^»^^#^^« • & ^ & iir n ft - # ft - mm 

> ra ^ > t^^ ASfi - #«bi - # m m - - # ¥ 3£ 
s * + * %.nmnm • ^ jtt « ^ * • « & # & ss 

^ s * ran * ftiai * # ^ m * R&mokm - 

R'g-flflll ' l«lgff^?14 14-10,000 

tfjummmmmmK - & ft ? * n # 76-500 • » r run 

S > # p ^ n * : Slfct^SSIIIft^SSffl^T? 

^mmmm * ®tmmm * mmmmm - «k is «t iss * & 
r 8 s w w n m & (n+D65 w a * B ' ikii ' nmm 

b * ¥SHiii(«s)ii » stKSDii » n m 
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A7 

B7 

JL - feWislty ( 11) 

mm - H'^sss^sb > - a £ £ <a # • 

(SDIl • n gll! • 1 M 20> IlftfS 15 10' 

K # S'J % £ £ 15 5 • 

Sn»7^^0*fffU^I»¥»I^M No.9-100111 £^&[Tffi3-/& 
• #S'Ji& > «p3E«jW*ft;^«KA2)nr«S«8R*SEHa^«iJ 

tSfnft^^^ijn^SJsS[m-a-^(^?£ (D) • ?# 5E ft W 8t ft; i=r 

*& (A2)«j m ss^f'f'fftiRii^isiiifisiiis 

KII^K^S (2)) - #gfiSifUft (A2) nj ffi £ flE # ? 



% > fia(3)JR^i8ft;^1&ffi«fiflt/B»]T#8c'&JS : 



[-s-c(=o)nh-i > aitiiiiw^Fi^fc^^i • b. m ft 

SI © £ Jfcb * ffl » 



ft; # » 



nJ IS E& M m [-S-C(=0)NH-]ff It IS : 3£ 4- ^ M * 

^ -a- «j ^ is 5m ft; 



69 IT * -h 



* 

H 

♦ 

ii 

* - *- 



» 
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A7 
B7 

-2- * #9H*.g3 ( 12) 

m [-o-c(=o)-nh-] > r mn.m.mmmtf) *p m 

mmmmwrn^smmmm [-s-c(=o>-nh-]^ 
• # jfcb - m ft m • & ft m (a)m m. m - a ; 

Michael irajfcK-JKJ^mSfcBlSl^tt^tfiffiSI! 



[-S-C( = 0)-NH-]l& 



m ' *i m m 
s # * a iffi 

m ^ m< & w &z - 

& lit m £ 4 1 



HI ft is, 3£i • f£ & fit BfE S ^ 



m^sft^^^Jra^ft-a-^ • 
ai-*»ui»ift^« • £ « s » 

3f£ ^ H IP, St Si * 2,6-# ¥ ^ - H & Bft S8 > l 

m,mm - 1,4-- # - * 1,5-* 



^ is fa s hi ' s 
& ft t=r m - &m 

• ^ m e s i ^ 

£ » Gl # fl* « IS 

B £ P$ <5 0 
ft ft * H ft « 

g # j% S S ffl n 

a a ^ m 2. n m 

fi S H S H Z S 
M S R * — Ep 

* s 3* « m • 

^ ft S # j% H « 

k @i ft -a- ft • «r 
#j tg jfn & ' as is 

nljfitB 2,4-#¥ 
,3- - # ¥^-M 
— ^ i*. Si ' W - 
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A7 

B7 

i - ( 13) 

i*3£m~ mmwtm * m -mem =. & nmm - 3,3'-=. ^ m - 

4,4 , -W * S ¥ j£ - H ft ft H * 4,4'-J» 3£ s ^ 0g - H ft K Si - 

3,3'-- ¥ s # * m - n ft n m * 4,4'-#i»** - nftggsi - 
1,6- a ^ - n ft ft si « gffi,mm=.mmmm » 35 ¥ s §£ (4- 

*B a S H ft ft Si ) * 2,2,4-H EpSA^EFS-HftftSi * » 
(2-H ft H SI Z. S )S T » - ft Si * 6-HMS-l,3-3p:« - lift 

ftsi * 4-p 3£ & n ffi ~ m w.mm * HMftmiftftsi - m 

fcH»3££¥^-Hftftgi * l,3-^(^ftftSS¥S)^BJ^ * 
E f S n # ¥ m - A ft ft Si * 2,5m 6)-^(^ftftSi¥S)- 

mm[2.2.i]mm - • ^jtt^^^ • &mm& 2,4- 

ff^^-^ftftsi * it it m ~ n ft » n * - # ¥ * - a 

ftftBI ♦ 55^«M(4-SgBa^ftftSi) > l,3-S?(HftftSi¥ 

s m a ^ > & g * & # • stmit^^^smmmmm^mr. 
m h # # m a ffl ° 

^fsiffiiDiafiBiiiftii [-o-c(=o)-NH-]i^ n & ft pg 

$m • ^^^^^M^*W-f@RT®*|fi^ftftSiSBIi 
fTinj^SMfTn^^SH [-0-C( = 0)-NH-]ft m fc^ilfSS 

pj si tb <¥ Mm 2-^z.si * i^mmmm 2-m&nm - 

RSI > 1,4-T-if (f DMiii > 2-«^S(¥S)^« 
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1131 * 



- (¥ S )Ff ^ Si§ * HI? * = (Ef3 

tft^tl$D^lf ili ' F? S tf *S S ®§ * jUc # S ( ¥ 

m )n m m m r ( ¥ a m m ° # jtt & ft # ^ * - mmmmt 



111 



»r ^ g§0 kj g & (A) 



«4 • mm ' «r » tn » * 

& J*! £ ?5 • ift - * ft fi? 

is <a)^ sk fit - njmmm 



M fiU m tfc (A) 5: 
ft is © n i# 

Pf*7jC . » §f" 

m m. 2. m m ± 



© s h & & h; t g m m s * 
peu^^(A)orMS — a i 



» f# JE ft w ts 

ft 1ft HP Jft ± o 

MU ^ ^ S * #} 



K fit ^ 
5E ft W 
R * ft 

- m 
7jc m 

- m ft 
» ft ft 

' Jit s 

ft % 

# ^ • 
ft ^ 31 



&ft£!i#mft 
« ft ^ *J ft 
% H Ift # H 

» ft & m & 
• ^ w ft 

j»s i[ ^ 7jc 
m n s ft w 

Slfct • 
^IS^^ ft 



A. 
M 
# 
# 
ft 

vi 



I 
I 

I 
I 
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A7 

B7 

JL ' feWi&W ( 15) 

nu t i¥ m la m £ m m m. (A)z m m -ft as • 
&nrx]»ttj«ifc(A)«f> • i^ssfctnei^is^ 

W $1 ft 1=T ^ ft » • 0.01 wt%il# • MEfllg 0.1 

wt%j£K# • 1. «f Sll % Hffi 1 wt%^H# • ft ^ S ^ 100 
wt% rT 3£ W ft IP ¥5 (A)(ft ft ^5p©f&#;£l&W$§ft£- ! $l£*& 



o.oi wt% > rT £ W ft ffi *ft (A)^E *Biifc«J&4 , £Rr#tfctenrtE# 
ift 14 • ^M#RTx$fift3i*3: (A)ft £ *4 4 1 • ft ft » IP Ift 5: 

^itft 5-99 wt% ' S. H f£ # 10-98 wt% • 

mT mm.m mmmm-zj &w & mm. (a>£ k fit # & • # 

E& ± 5$ (3)m ^^R^^ilfilllWft^tK^SI^ 

^ {-b -a- ^/ ) ' w& & w • 

nm:ffi*s&m&imm.(A)tp • £^fts^^ft-a-^ft7j< 

G£ ft s s n 7j< . n 7kmmmi3u Amft&K) 7kz.gi * £ 

i^If l^«iilHI?K9i) 1/3 IH# • £.H££#te 
1/2 SH<fg • Iffi^^SlllWilSS • 
*E W « # £ T ' Ifgl^^ll^^fc^ 

£ m % • jg-ag^^ftsip&ft^^m 

^Sff*£i£*®±ftjg^ • - JJt ft ^ K ^1 3£ I 
j&^£^ftjg^MMm<£ft^Jg!fi|^Jm^1£ • 



j m ft ft #j n & 
j a ik rar *e ft ft 

ft IP ffi (A)ft & 
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B7 

jl * &*jm*n ( 16) 

m • # S'J % 7jc 8? ^ ft a ^ ^ ft; ^ W ' ffi Jit 7jc J§? £ 
fc»«tt«r»**ftft;i»«ttW»«^tfe»ll! ' s. 
^^M^-^iJO^ : - ««ftft;1»«tt«j#«T*» 

^fgM£3t®6U:£& > • & jtfc 81 £ ' 

9&mnj&mftm%uA)2.M&'g.& o s iso o c . e.h 

20 M lOO'C • SiliFalltSETTlI 24/JsBf - 

mm. • artaAW«*M&ffi«ftft;i&«ttii&ftai 

^•^^T^Iim-^WifeSJsS • HflifEJSftftifcHHIfcKl 
^ M ffl fi &t 1f £ ft P $!J ■ HStg«m¥Jlifi^JW 



%k Mi & 
lift 
& £ ft 
£ ft • 



ft 


ft 


#7 






ft 




Hi 




n\ 


0 


lit 


ft 


K 





a««iB^*«^tt*BII«p3eww«ft;-&«iTSli«Rr^ 

w w « tt (A) • «r an a rt m * ffi s ft *r « t§ ffi • m m % s 

^SStftRT^PftfiSHA)* ' IT<Ei£I • «T 2jo A m 
$0 H St > fit Bg * ^ S£ - SiK ' Wii^^^ii * ¥ * 

* Fl^gg ' a # fi¥ & H Ift - x at » & # 
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A7 
B7 

£- - feWiHW ( 17) 

& > - T B * filBK • 55 « J£ JK & $0 nil u£ : « * ft ffi - 

^c^^fflMfi:^ 0.001 M 1.0 fiJItd- • S.K^#iS 0.01 S 

o.iiifi ' jtt % ft m ioo m m. m m ffi m, & w & it & ® • 

£ in A Jft 7jc ffl ]>X U m E iff • ft* J* K * fl! ' «T ffi ffl ^ * 

ft ^ $a & s" - m^K-mitw * r m * a ft is • si w * ft 
-a-tj^oj^^^^si - » raz,^»^^ - & h t 

mm^ m • & itt « £ * ' sKf^^Jiwig&ft-a-^ • ^ffljm^ 

«*gM^£J»l$fll*HA)±toj&ft£#j&ft^ ! 8l£:* • 

M,^%±mm , m • #s e& # no s soo°c £ g ■ ^^m^ff 

^WJiifi^iatfRrsswwstt (A)& is 90 wt% • 
a :t & ioi 70 wt% - ith mmrn ioo wt%ia ^ ^ ( «t 3c m ft m 
n {A)m it m mz. m ) • ^Kffl 5 wt% - sej£ »s 
itm%o 2.mm~% m^fftfr * ^nmmmm 90 wt% • mmm. 

(A)£ ffl * « @ 3: • ' ft 3£ f ^ # 
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B7 



m « m m m it & m w • nrjsiiflr3ni*»WRiHft^«isi 

^ (B)£ * S£ #!l • RT*iai(¥S)H^^SiSZ.^Sfti^^ • 



)Pf»tt» - - tf dr^is-ish * = (f im^i i,3- 

1,6- B - 0 m - -(¥»)Ff*$^frJ$-@?@!§ * K¥S)R» 

nr. mm - «(2-iiS)Mi^ii-(?i)R^i@^ » jtt 
mm mm - mm,m^mm(^m)nmmm - & # # ^ 4> m 



*&&XJti&# t@@^#^ ( CNS ) A4*U£- ( 210X297^^1 ) 
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A7 

B7 

JL * &Wi!LW ( 19) 
j^Eg||@i - S-(=a?SRIK)E!!(¥im»i'i • 

flsJSft^4&(B);£B»M!»tt It JfiflS ' Aronix 
M-400 » M-408 - M-450 - M-305 - M-309 - M-310 * M-315 - 
M-320 - M-350 » M-360 - M-208 - M-210 - M-215 » M-220 - 
M-225 - M-233 - M-240 » M-245 - M-260 - M-270 - M-1100 - 
M-1200 > M-1210 » M-1310 - M-1600 - M-221 * M-203 - 
TO-924 » TO- 1270 - TO-1231 - TO-595 - TO-756 * TO-1231 » 
TO- 1343 - TO-902 * TO-904 - TO-905 - TO- 1 330( 4 S 
Toagosei WJ ) ; KAYARAD D-310 » D-330 - DPHA - DPCA-20 
» DPCA-30 > DPCA-60 - DPCA-120 - DN-0075 - DN-2475 - 
SR-295 - SR-355 - SR-399E - SR-494 » SR-9041 • SR-368 * 
SR-415 « SR-444 » SR-454 - SR-492 - SR-499 - SR-502 > 
SR-9020 * SR-9035 * SR-111 » SR-212 > SR-213 - SR-230 > 
SR-259 - SR-268 - SR-272 - SR-344 * SR-349 - SR-601 » 
SR-602 - SR-610 - SR-9003 » PET-30 - T-1420 - GPO-303 > 
TC-120S - HDD A - NPGDA - TPGDA * PEG400D A > MANDA * 
HX-220 > HX-620 - R-551 - R-712 - R-167 - R-526 - R-551 - 
R-712 > R-604 - R-684 - TMPTA » THE-330 - TPA-320 * 
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JL > fctyi&ty ( 20) 

TPA-330 * KS-HDDA > KS-TPGDA - KS -TMPT A( & Nippon 
Kayaku WJ §g f£ ) ; @ p| #?£ ^ PE-4A » DPE-6A - DTMP-4A( 
& Kyoeisha Chemical & W] $g f|s ) : & J£ ^ - 

^ffl^*#0^^-f-t;^^(B)«jfflfia:^ 10 M 95 wt% • 

JL E ^ # & 30 S 90 wt% • 1th ^ S ^ 100 wt%fi jft #J (RT £ IH 

asm®. (A)m ft ^ ^ (B)£ > - g jt s a ^ ^ io wt» ■ 4 
i&mmikmw] zmmw m^jEfr&s • 95 wt% 



3. S-M^Jiicj 

tt&mmmz.itmm • RT^mz-gfEiiEpsgss ♦ z - 
@? * z $ * z - s? * h s ®£ * ^ri?TiS » z - s? z 

& * Z - g§ Z ®g * Z-^-^«^ ^ Z - @? ~ T S M - - 
-y^H^S^ * - tf g? 9 Z B * ztflfMii > - tr m 
ITSI * - tf m Z, M * - If BP Z ££ > if l-SIl - 
"f i-TiS * Z-SI^S^Z^SS * Z ~ g| Z ®S Z gg 

si - z-i?^s^z^gi * z> -bt mmz,mm > - t si 
¥S^z^si * r.Hmz.mz.mm - - u mn mm zmm 

SI - ~ SI ¥ ¥ S $ * N-@I*Z^ > - g? ¥ N S $S * 
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A7 
B7 

£. * fetyiHW ( 21) 

n =• & wr & & • n - > n — » z, 

Z, 6$ - IRI^I HIS * - pf-gllpLT 



— p? — © 
' — h — 



Z, SI * - F! z: H z ®§ * - fi-HMll * - n =. m - T 

S i£ - H-@?^S®£Z^ii§ > H-g?£^Z,^gi§ * H - Sf 

H S ®£ Z gg Si§ * n - IT S ®£ Z gg i§ * rH-l¥HZ 

g? H * -j?!-@iZ®&Zggii * npf-SIPfSiSZigSil ' - 

n ~mr mmz>mm - h - s? - z ®> s§ - - fs - m - z, n 

- s * m (a * • & jtfa is £ * • mmmmz,r.mmnmm * 

Z - SP ¥ T » ®l * R-llf 11 * Ff-S?#Z,SS < Ff - 
SIHHS^ - F! - g§ * T S S£ * P? n M ¥ S 1 Z, 8ft Si * Pf 

- @? z ^ z if * SR-iRiiz-ii • ft * ft; ^ » 

& m ffl fczmmm m m & m & m mm m (C)z m 
its si 9900 a * fa- • m h m # * 20 s 2000 a * • 
5. *# sii % s & 25 s 1 000 a * © • jttiiK 1 00 a a © w a 
* » (rt ^ m ft n 3^ (A)#i ft ^ ^ (B)5: m & ) • ^ n m m. >p n 
5 mm® • «r tg# m mnmm&j t\-m ■ 9900 
as© > ^^^jPSRitg#^^^w » 



as a 



(D) 



g& *i £ w » n it (A) > ft ^ «> <B) - & *r m m m <c)£ n 
• nmmmmm^m^m (D) jn A^gi^irisift^^i 
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m it 



ft 
m 



R 



A7 

B7 

JL * fctyi&ty ( 22) 

mm®.mijQmmn®.m,mmfc • *r j» m m ira ^ s - a: 
at « « - » - ^^*ntt#fflf^unfft*iBi • at « & « 

5^ #P £ t£ > ffififc«&nr#JSHflW;2:ftffift • m %L ft 

u w 3fc ® • rt si ai e - « pa an a& £ - © » - a » m <a 
f^i^Dfe^^i ' RT^tbB^ - « » - mm 

& m n m • fiF^*^»»«3K* • *r * ta * » - • * 
mm « • & m ^ m * *c - "Bj^tB^'jffls 

iiisiii^r^if^mifjs ■ a - 
- p -mm - r r -m u £ * n • «r m m °r # « ft a $o 

• f^^r-WlftS:** ' ^ fll ffl *S ft in 5S * ? & ^ 4» 

# mm&) m m m • 

^ » 4- • ^ j§ is is jw (D> • ^m&mnK}m&mmw,m 
mmm*£%5fcg&mz.ik-erW} • 

^ BJ3 f£ ' it « ffl (D 1 ) • - ® ft & #i $!l ' ft M 

m (D) • ffi ffl W f# S'J *SE ^ W 3fc jffl J& fl! (D 1)B s ^ -b -a- » w i - 



6 0 



Co 



at 
it 

H 

i 



• 



^*AjSUtfl +BH$#+ ( CNS ) A4*US- ( 210X2974S* ) 



562817 



A7 
B7 



JL * &mi?LW ( 23) 

n m t& - m - m mm a ^ w i-sisbiiikiii 

IJOA^W N- US iffi «tt g g HI 1$ ^ g SI • nr#5SI$K£ft?f*JiB 

lll^ili^lli • "eJitm 2-^ *-l-[4-(^P 

S 1-2-HS ^ 2-¥ a -l-[4-(^ ft S )3jE S ]-2-n,i m 

m&^m-i » 2- ? s - i-[4-(2-s i s n i i - 2-i i «fr i 

F!i-1 » 2-"¥> S-l-[4-(- m S)^ a -2-H,i iFS «# S H IB -1 - 2- 
^ m -l-[4-(n ^ g, S )3£ S ]-2-n,i ,fi i# s H 11 -l * 2-=p X -2- — 
¥11 -l-(4-B,i ili n# H 3f S )-T m -1 * 3,6-K (2-e? S -2-Ri *g 
il^iI)-9-N-3i5l^^ • • 3fc ffl Jfi ffl (Dl)^T 

«so«ffl*^w-«j£##ii5ffiffl • n r tEmw mm Rft 
i-iis3iiiw^iiiff n-hb <ts w * m m W % s 



f£ J3 3fe iS M M(Dl)tt ffi » iK » ' "SJ St ffl Irgacure 184 
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£- - ( 24) 

907(S Ciba Specialty Chemicals & H SI flO * & ^ ^ fl^ # 0 

tffl^$fBin^ti*^^fi^i (Dura i . §i m s a 

# 0.01 S 20 wt% • 0.1 S 10 wt% ■ $t%mn 

ioo wt%m. m m ^ n» w « & (a>h ft ^ ^ (B)£ «i -a- ) • =e 

» ffl * ^ J* 0.01 11^ • S!ftj^^£^g^tg#^35#ift 

• ^nmmmm 20 iif& • mitm^}^ft^{ftm)^sm^ 
«j#*®fti& • 
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^ W N- BJf « aft S S B Ift 3f S 11 £ fi fi: tb • 3i: # 10: 90S 
90 = 10 • E K f£ # & 40 : 60 S 80 : 20 • 

5. nzmfr 

hp is < a) £ ^ & « ft m m m. - a#**3ni«iinA*»^ia^ 

^ * 0 Jfcb * fifc # £ * SS 01 S « $0 T • 

ftiiftsj^t i^j > rt s a = z, is » - Zs m - n- *p 
s-z-si e m * z. mm » 4-- ^ ^ $ * 4-- ^ ma * 

@i . R^sfKt ° ft 8 ® ft * a ift a m m ®j • m m 

KAYACURE DMBI - EPA(& Nippon Kayaku & W] $g ) » & g 
<tt # • 
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f^SSSiqWi:*««l • ql it £H flu * « - uv © jr m - 

5fc ge 5E ffli - # a «i * m^itm - mm^n%\\n\ - m& 
« * *4 - w « « *4 - ?i n tt & a fli - i s i i k ^ i - a 
ftmm.mitmmmmmm - wmta irganox 1010 > 1035 

- 1076 - 1222(S Ciba Specialty Chemicals & WJ $g ft ft £ 
ft * - tfs UV MSJWSIIft • W SI tB Tinuvin P - 234 

- 320 - 326 - 327 - 328 - 213 - 400( & Ciba Specialty 
Chemicals 4> WJ $g ft ) * Sum is orb 110- 130 - 140 - 220 - 250 

- 300 - 320 - 340 - 350 - 400( £ Sumitomo Chemical 
Industries W] §g fp ) - RMMUm • 8* SS* » Rii 
*& • "HJ SI £fS Tinuvin 292 - 144 - 622LD( g Ciba Specialty 
Chemicals & *| « f£ ) - Sanol LS 770 - 765 - 292 - 2626 - 

1 1 14 - 744(Ef3 Sankyo Kasei ^ W] ^ ^ ) - & ft £ ft # <> fls f§ 

^^»-g-fli^«fjfi« • ^mta, r -iiHiHsiift - 

^ S £t - mMZ.m.'VQm SH6062 - SZ6O30(£| Toray-Dow 
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Corning Silicone fi- WJ §g fls ) » KBE 903 > KBM803(fi Shin- 
Etsu Silicone ^^K^)- & J£ • 

ft mm mik®i2.nnm • «i £ tb Antigenw * s * p - 3c 

» 6C ^ RD-G ^ FR ^ AW(fi Sumitomo Chemical 4> WJ $H10 ' 

z, «& x k - R^ii - siT^rifif^® - ^s^j^ - m 

m~&m - i£ I£ BS 55 M * K ft & ¥ 6ft £ ' * T — fl& ' M. T 
n J* « K Bi - ^Si - - » flf £ 48 ' 3£Z, M !T -ffi /^Z. m 

m®&mvd * 3i£zi»/#zi«/T»/^z,«fKs*ip?«» ♦ * 
z:^/M^r H i-^/^^^^^^^^; - 5 is « n - - ¥ * w 
flg • ' n *sr si * ^ mm mmm * ^nift - &&mikvs » 

- I? H ^ ¥ Si * m^Z,m » ^ Si - l«S8 * MS - H 

ifimag > Hz.nsnfeii* ■ abs mm * as «g hi > js & it » 
mmm) ■ * * # - *a * $c * esksim • ft s 
ri s « • mm - ^Hjs^^^^M^j^^^ • «■ » it s 
• BS&mmn&immij&tumw. * mmmm. * 
a - » « it m - sus - fig $i it m * & ®i & • n n *k a 
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200 # m • 

*»9iRrHft;i:*«i«iiifi*«»arffl*«!i»» • 

#3ft ' i^tl^iSlf 4 0.1 M 50,000 mPa • s/25°C • E. 
g.l£ 0.5 IE 10,000 mPa • s/25°C • 

mmmu ± - isftjtti^^ • ri » si « ft £ «& - # an % 

S£fflMSfcf± ' 1[« 20 S 200°C > a 

«stefflinia&;Rm«tt*mj»*&fS»ffift ° isi « 'Ira m 

mm it ' •S.tE 40-150°C $1 ?T 10 24 /> B# • if » H ft ^ 

• KiSf^iilflS^I 0 *^*2UW*fi* 0. Ol- 
io J/cm ! • llftfl 0.1 M 2 J/cm 2 • ifStf IRiWi 

wiKf^wjififfl 10-300 kv mnm > «f ^ss 0.02-0.30 

mA/cm 2 S. ffl * & 1-10 Mrad • 

wmm - s'jji^tt - ^^14 - mwm * & *t m *f i§ • stt 

• ftgftltilo^iftiiiMfi ' & Bt P£ *E T ?!l & 

± ^ j$ su m m m •• ii3fef > # as $n cds dvd * m 
tg « iniiTcfr - ip« * « # *4 * mmn - r 

& * *f ** 3N- ; iiti : sihki • ammmmmmm 
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@7fe*MP»^$0^^$a CD Sl DVD » ?R H 7C ^ R PDP 

i£ 0. 35 ° 



iB^^KKf IM • ft # S *g ffi ■ 4f l«t ' "f& 
" % " # # SU % 58 fS " fi * tfr " » " wt% " • 

' "H** ,, iSJB«e«ifij6«&4 i *isst»»«»ai 

M £ t£ # # £ itr :■: 0 # S'J *fe ' H^iliSiSl^ 
1 20°C )KF $1 BR *& flg ft - /Jn flf m » 5!I ft % ft* » £ 1§T * (# # « * 
• 

*pm,m&fcm 0.2 mt^-rmr. ^mmm mm ^^.mm^ • 

^ 60°C fit 2B ft St ft = /Jn B# - n 30°C £ - /Jn B# ft ikf 

71.4 ® & & j%mm = n mwim mm m xstm& wo 2.®. • 5^ 

60°C Wffl^ttaiH'H/jN^J^Wai W«flS^W<A2-l) ■ «e-« 

^w«r^3tK*3fcge2:* • mm±m#]iE 2550 cm- 1 w m m 

IlilfttKJR* ' 2260 cm' 1 ^J^»^SISffl##^ 

' IlStilS 1660 cm' 1 [-0-C( = 0)-NH-] S ffl $3 
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[•S-C( = 0)-NH-]il#f tlliS4 1720 cm-'^R^Sll 

ffl H* ■ ltl75EI?ffai*f H^SIISI * 

[-0-C( = 0)-NH-]S m a [-S-C( = 0)-NH-]S ■ffFSRTJB'&^tS 

iim i 

80°C ft ft 2ft £ 4> ft T ?'J £ «ft « H /> B# : 8.7 © to 
ft p )^ f I i 1 >fl!r^«Wt«ft^«(A2-l) - 91.3 {ft to ¥ 
IZ,li-ift^ii (MEK-ST » m Nissan Chemical 
Industries 4> W] §Ht > t g ? 1 : 0.022 # m • — ft ft # 

« : 30%) » o.2 ®mmnm * a o.i {ft to ^ & #. - n 

mx 1.4 • R 80°C m » ^ *& » # - * 

BfJU#SJ^feto^HJto^£#tofft®! (A-l)£ # ife ?R ft - ft 

$gsi±f£fi 2 g wjtb^tfc^ia ' &ftm®L±n i2o°c^^s- 
6o°c & f8.m2.*mTmm i '&mm& = 'hm • 8.2 m to 

S^^f 1 ^ ^ ^ to ft (A2-1) • 91.8©W¥1 

z.ssi^ftfs^Pdijg^^feM : o.oi^m - mitmmm • 

30%) * 0.1 {ft to Ht -? £ • s§- JQ A 1.3 f& to JSC ep & ¥ n 
£^ • Jfc 60°C m&km&WJW;&- 'bf% • & » £9 rT 3£ JP to IB 
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iHAl 3 



6o°c & m,m2.*MTmm l '&mm&^'hm • 8.2 © w 

@?¥*^Z.^@i#U£$&^JiP(ifcg z P^*iffi : O.OUm - ft ft; 

: 30%)^ r 0.1 {&^j«i^^^7jc . mm a i.3 mm m 
m m m £ ft > 6o°c jkf jth » ^ » a # - * b# • & » ss «r 
£j»ws!*fc<A-3);£#tfc*ii - mm rn&mm it mm 1 
mjjtewini&fr&mM&im^mm 35% • 

fiE ffl RT 55 If W 16 ffi (A-l)S (A-3)6U K fit * se #1 1 s 3 £ 
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1.3 
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79 


77 
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* i * ft # wt m w ■■ 

Al-l : ¥iZ,Il-«ft^jti(ifciIS : 30%) 

ai-2 : ^ » z, s ss m, it m m (m, it % m m ■ 30%) 
A1-3: n~mz J mz,mmmitmmm(mitmmi 



30%) 



&nmm 1 m 4 r it mm 1 m 3 • m 03 # bj! @ f-t 
0. 2 4> • 
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Tn&mfrm& ■ \4o mm m mm 1 ^mm&jfrHkm 

« (wr ft JH <A-1)£ * : 49 {9- - ifc /Mf : ? s z, g 
> 46 f#[ft7AM*?!®?-llJ£ra@l&i§ - X 100 ifrftm 

*£ft*fS 195 # • SfrijqA 3 f&W 1-1ISBI¥I1S 2 

^ 2-EF s -i-(4-(^ s^e)^ s )-2-m m n# s h m -i £^ • 
5* 5o°c at jth a *& it # - ^ 0f iu f# £fl 200 f& si ^ a 
ft^tiiII^^^f«SISi±ii 2g ft jfct ffi. A #J 

# ^ *g ± ^ 1 20°C « jfe - /Jn B# • iSSfiilttte^I'Rlfflll 
J£ IS * Jft 50% • HJfcb ' W t )l f ^ i I 1 00 • If ffli 

fflfej»^«f«£iraffl!3e»«i ° * • ^^^am-sim^s 

SI & S Z, S iH • ^ fi * J± ;H 90 = io. £j jit Hilt » ft # 
IU!|4iRr^¥f iBHf SZSI^I^SJS 90 fi 2 
{& X 1 0 fi * © • 



& - m & % ftt&'ft ® m z. * n & & & m, tit m z. r - {» 

T n «■ fifc # fi : 229 f&WSHilI^J 2 4> M ft ft # ifc 

ft (pt 5c 9h ft h «t (a-2)^ ^ * : 80 ® ' fi-mfi-n ■ ?SZ1 
m) * is g mmmmnffimm * x 96 # ft z, - » «. t 

S S£ - i£ffl;&*^««^MJE£T{f$ftfi^%»llii£S!lil£ 
«23 194 m • JftfltlA 1 fa ft SIS 1 fa 
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m 2-¥ m -i-(4-<tp m m )& m )-2-m m m m n m -1 ■ n 
5o°c as ft $s % si # - * b# ^ » 5ii m m ft m. & w m m • « 

jh a * it ■ mm - rn-^rnm 5i%K^^mm^mm 96 © 

^i^S!g91IiftH51i{&- 



M 3 



T 



mn-mmnmmi&ttz 1 =.uwTmM • #5 #n # * 

it • M H - m^S^ 5i%J.pg^»W3:*» 96 {# • iSi 

mm&nmm 1 ■*> *s r h m ft m m m m m m • *s m • # * 

R-i¥HIiS¥liiiIlittl 95: 5 - e& ft £ 

m 9\ mmifim 5 mmm • 



■ft 



t ?u # ^ # & ^ : 229 m ft & m m m m m 3 * f» ft ft m. m 

^(^^lfWit^^I(A-3): 80 {ft » ft Ok ft M : Ff Zl » * 
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A 1 to fa 1 



1 tofa 2-^S-l-(4-(¥ 



&-'bmj*&mi%2t$ifo*&wm.i&m2.m • n m m & m 
it • • mm 5\%&.pi^mmzmm 96 © • mm ft 

\t mm i 

m m m & & • i7«if¥ffgf iiiHfts-i¥ 
¥ii • ^ffl$p^E*j£M i * ffl isj # m m m m. m m is a 
mmm&m mm mm tt • si • s ^ * m so%Rft^mm 
^ii ioo m • jh s « ai & * si m i * « m m & m m 

»Sl»ffl'*S*'ff«¥?R¥IZiSBiailtS 90 : 
10- fift^fttISi^tl^fi?¥ffifiZiii^i^ 
S'JJiS 90 it^S: 10 MSfft • 

ttmm 2 

&m tea ten mm 2 ^mm^^mm-m^smit^.mm 
mmm.f%m • E£ t & s 2-^ sf^^^r«»«M«iftz-» 

i»»«&»««Ilit 0 *S HI • © 3; £S 5i%S.pg^^ 
ffl 21 * 3 96 |& • ISfi^ffi$D4II0iJ 1 ^mmxvkfrffim 
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mfemm • • 2-^ sum 

ft mm 5 iif^ffi 9 1 a a » - 



: * ft H 5 : 
2-5£ il £ * 



fcfc g M 3 

sffl^ifM 2 tfj *i r # & «i fit - « pi m it z. m m 

mmmmRmmmmmtt • ie« • 5 1 % & ps & ® 

m&mm • • f «f izissibii a * tt n 5 : 
ft mm 5 mm & m 9 1 m m '& • 
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# 24 /Jn Bf • it gf a & H n » » r m m w m £ n m m w m ^ 
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^Em^E^fisn^^i^ffiffi^^ts • mmm i88^m ^ ^ 

m\± - J1U£ ffl HI (wind ripple pattern)^ ' & ^ JK f!l tt • 
3. fffc^fc 



ffi & as a «■ ± m it m n m & m jis k54oo s? <s • 

#<»&3ij$- jis K5400 m-m&mi&m ft -\~&9im mm 
mu ' m&ft ioo m jj & £ ^ ^ w w i * i mm ^^i^a^ 

H # tt • ffF ft & * tt • 

&wm± - ^^#0000 mm ' mm 500 g w *« • &ira 
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a • wfe sw sij^fette • mmM^^mmmmm^jmmm 
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«r m " • ja » 41 n ^ ii[ # 5^ 10 m m m #i m m m wtfc m n ?f m 



& " • 

g tt g| #. jj[ B : 

II (A 31 vf" )± • Jfcfc B$ « & 5 0 rpm 31 H h h h HI • 700 rpm j» Jth 
ifc fifcfcj JEffl. 20 S> - fL *E ^ ft £ * Ir* 80°C ^iH^i • 

teJUSSgftM^S ' & 1 J/cm 2 ttflfftjMFftftjSttiKtfiTo 

» sa « ft » r • & m m m m w r £ ^ *u ^mm - & -mm 

> m m f* s - a & w " : i. # s - & #i * • * s r * ® 

» n&mm±thm-mii&ft%itf}ttm • j£ « * sn w n « 
*a m. tin m m ^ m m m m m • m m ^ & n • 
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